as the primary symptom [1, [10] [11] [12] [13] . However, it is not known if mastalgia increases the risk of subsequent breast cancer [4] .
Our aim was to investigate the factors in patient history that affect the incidence of breast pain, and to determine the relationship between mastalgia and benign or malignant breast disease.
Methods
The study was carried out in the Breast Surgery Unit of the Istanbul Medeniyet University Goztepe Training and Research Hospital, Department of General Surgery, between October 2013 and September 2014. Approval for this study was obtained from the Ethics Committee of the institution, and signed informed consent was obtained from all patients.
The patients were assigned to 1 of 2 groups: the 'mastalgia group', which consisted of patients admitted to our breast surgery unit because of breast pain (n = 500); and the 'asymptomatic group', which comprised patients undergoing routine breast screening (n = 200). Patients under any medications other than simple analgesics, such as oral contraceptives, psychotropic agents, hormonal therapy, or cardiovascular agents, as well as patients under 18, or over 70 years of age were excluded.
All patients enrolled into the study underwent a standard survey concerning their emotional stress level, consumption of caffeine and nicotine, number of infants that they had breast fed, presence of a history of prior bilateral salpingooophorectomy with or without total abdominal hysterectomy, menopausal state, and the presence of any recent direct trauma to the breast. The type of pain, its location, its relationship to the menstrual cycle, and if continuously present, any analgesic drug usage were questioned. Patients having a prior history of treated malignant breast disease were specifically asked if they had experienced mastalgia before the time they received this diagnosis and undergone surgical therapy. All patients underwent a thorough physical examination. The distance between the sternal notch and the nipple was measured, and a length over 33 cm was considered as macromastia.
Routine radiological breast screening is carried out via mammography for patients older than the age of 40; ultrasonography (US) is carried out when necessary without any restriction for age. In the mammography reports, the intensity patterns are stated as either type A, B, C, or D. Breast density gradually increases from type A to type D, thus, reducing the sensitivity of mammography. In addition, the imaging findings in mammography are classified according to the Breast Imaging-Reporting and Data System (BI-RADS). The BI-RADS categories are defined as: BI-RADS 0, incomplete; BI-RADS 1, normal; BI-RADS 2, benign finding(s); BI-RADS 3, probably benign; BI-RADS 4, suspicious abnormality; BI-RADS 5, highly suggestive of malignancy; and BI-RADS 6, presence of biopsy-proven malignancy.
The mammographic and US findings of our patients were recorded. For the patients referred to biopsy or surgical treatment, the results of the pathological evaluations were followed-up and recorded. The NCSS (Number Cruncher Statistical System) 2007, and PASS (Power Analysis and Sample Size) 2008 Statistical Software (Utah, USA) programs were used for statistical analysis. In addition to the descriptive statistical methods (mean, standard deviation, frequency, ratio), the Student's t-test was used to compare numerical quantities of parameters with normal distribution. The Mann-Whitney U test was used for the comparison of 2 groups with any maldistribution of parameters. Fisher's exact test, Pearson's chi-squared test, and Yates' continuity correction were used for the qualitative comparisons of the data. Differences were considered statistically significant when p < 0.05.
Results
A total of 700 women with a mean age of 45.20 ± 10.78 years (range 18-67) were enrolled. The 'mastalgia group' comprised 500 patients and the 'asymptomatic group' 200 patients. Mean age was significantly higher in the mastalgia group (p = 0.001) (table 1).
The number of patients who declared increased emotional stress level was significantly higher in the mastalgia group (p < 0.01). Caffeine intake, and smoking were significantly related with mastalgia (p < 0.05). Lactation frequency (number of breastfed infants) revealed significantly higher rates in the mastalgia group (p < 0.05). The number of patients with a surgical history of prior bilateral salpingo-oophorectomy with or without total abdominal hysterectomy was significantly higher in the asymptomatic group (p < 0.01). Postmenopausal state, and macromastia were related with decreased incidences of mastalgia (p < 0.01). The presence of a recent history of direct trauma to the breast tissue did not reveal any statistical significance between the two groups (p > 0.05). When questioned for a history of previously treated malignant breast disease, a significant relation between mastalgia and malignancy was determined (p < 0.05). The comparisons of the factors in patient history between the mastalgia group and the asymptomatic group are summarized in table 1.
The rates of the type, location, and laterality of breast pain in the mastalgia group are summarized in table 2. In the mastalgia group, the number of patients on continuous consumption of metamizole, non-steroid anti-inflammatory drugs (NSAIDs), and paracetamol were significantly higher (p < 0.05) (table 3) .
Mammographic screening was carried out on 377 patients in the mastalgia group, and 126 patients in the asymptomatic group. A type A breast density pattern was more frequent in the asymptomatic group, and type B more common in the mastalgia group (p < 0.01). According to the BI-RADS categories, BI-RADS 1 was more frequent in the asymptomatic group, and BI-RADS 2 in the mastalgia group (p < 0.01). When US images were evaluated, the incidences of simple cysts and fibroadenomas were higher in the mastalgia group (p < 0.05). The comparison of the radiological findings between the two groups is shown in table 4.
All of the 8 patients diagnosed with BI-RADS 4 were in the mastalgia group. According to their biopsy results, 6 of these patients had malignant disease, leading to surgical intervention. Postoperative pathological evaluations revealed ductal carcinoma in situ (DCIS) in 1 patient, invasive mucinous carcinoma in 2, and invasive ductal carcinoma in 3 patients. Additionally, 6 patients were diagnosed with BI-RADS 5, and were referred to surgery. 5 of these patients were in the mastalgia group, and 1 in the asymptomatic group. Postoperative pathological evaluations revealed DCIS in 1, and invasive mucinous carcinoma in another patient, while invasive ductal carcinoma was detected in 4 patients.
In the mastalgia group, the patients were divided into two subgroups according to the radiation of breast pain as 'diffuse breast pain' or 'localized breast pain'. When US findings for these subgroups were evaluated, the incidence of fibrocystic disease was higher in the 'diffuse breast pain' group with a rate of 90.9% (p < 0.01) (table 5) .
Discussion
There may be many factors effecting mastalgia. In a series of 1,219 patients, Johnson et al. [14] reported that the age of women complaining of breast pain was between 35 and 55 years, and that this symptom was rarely encountered under the age of 45. In the present study, the mean age of the total study group was 45.20 ± 10.78 years (range 18-67), and the mean age of the mastalgia group was higher revealing that breast pain often takes place in the perimenopausal period when hormonal and menstrual irregularity takes place (p < 0.01).
There are numerous studies demonstrating a relationship between mastalgia and psychological stress [15] [16] [17] . Ader et al. [2] showed a relationship between increased stress and mastalgia, and Preece et al. [15] reported that mastalgia was a manifestation of psychoneurosis. In our study, the number of patients describing themselves as having a 'stressful lifestyle' was significantly higher in the mastalgia group (p < 0.01). The relationship of caffeine consumption and smoking with breast pain is controversial [4, 8] . In their series of 874 cases, Ader et al. [2] reported that increased caffeine consumption and smoking were correlated with mastalgia. In the present study, there was significant relationship between either regular caffeine consumption or heavy smoking (> 10 cigarettes/day) and breast pain (p < 0.05).
It has been shown that increased estrogen levels, decreased progesterone levels, irregularities of the estrogen/progesterone ratio, or increased prolactin levels are associated with mastalgia [18, 19] . The cyclic nature of the breast pain, the presence of breast symptoms such as swelling, tenderness, and nodularity, and the cessation of these symptoms in the postmenopausal period are probably due to the effects of the estrogen hormone [20, 21] . Considering lactation, the percentage of women with a history of breast feeding 3 or more infants was increased in the mastalgia group (p < 0.01). These results highlight the correlation of mastalgia with the increased incidences of lactation, which is associated with increased number of births, and thus with increased exposure to the effects of high estrogen and prolactin levels. Additionally, 3 or more periods of lactation may result with anatomical changes in the breast tissue, especially in the ductal system, such as ductal ectasia, which may also lead to mastalgia.
In their study of 1,219 patients, Johnson et al. [14] found that the majority of their asymptomatic patients were postmenopausal.
Other studies have also reported a significant relationship between the asymptomatic group and postmenopausal state [22, 23] . In our study, the proportion of postmenopausal women in the asymptomatic group was significantly higher, indicating that decreased estrogen levels may lead to diminished breast pain symptoms (p < 0.01). A surgical history of a prior bilateral salpingo-oophoTotal, n (%) Mastalgia, n (%) rectomy with or without total abdominal hysterectomy was associated with a significantly decreased incidence of breast pain, again supporting this notion (p < 0.01).
Hernanz et al. [24] described a distance between the sternal notch and the nipple of more than 33 cm as being a criterion of macromastia. Macromastia can lead to severe pain in the back and shoulders, as well as intertrigo, problems with body image perception, impairments with quality of life, and limitations in physical functioning [25, 26] . However, in these studies parenchymal pain, which is referred to as 'true breast pain', was not investigated. During the examinations of our patients, symptoms such as back pain or shoulder pain were not considered, and only symptoms of true parenchymal breast pain were recorded. In the present study, the incidence of macromastia was significantly lower in the mastalgia group (p < 0.01), suggesting that macromastia might not be one of the factors that cause mastalgia.
Mastalgia may occur due to fatty tissue necrosis, or a strain in the Cooper ligaments as results of either blunt or penetrating trauma to the breast [27] . In our study, although the presence of a recent history of direct trauma to the breast showed no significant difference between the groups, higher rates of trauma history in the mastalgia group was remarkable (p > 0.05).
Roughly 2 thirds of breast pain is cyclic and 1 third noncyclic [4] . In a study including 1,150 patients that investigated the causes of mastalgia, the rates of cyclic and noncyclic mastalgia were found to be 61.5% and 38.5%, respectively [28] . In the mastalgia group of the present study, the rates of cyclic and noncyclic mastalgia were 73.4%, and 26.6%, respectively, while 47.4% of the patients suffered from diffuse pain, and 52.6% from localized pain.
Persistent severe mastalgia can occur in 10-22% of patients, and requires medical treatments such as tamoxifen, danazol, bromocriptine, or the application of evening primrose oil, etc. [6, 29] . Generally, these types of therapies are not preferred in breast surgery clinics. As a first-step approach, agents such as acetaminophen, NSAIDs, and topical diclofenac are preferred, which are easier to obtain with better patient compliance, and are often effective [7, 30] . In the present study, the ratio of regular analgesic use between the groups was observed to be higher in the mastalgia group, and the most preferred analgesic type was NSAIDs (p < 0.01).
An association between mastalgia and increased breast density has been reported [18, 31, 32] . In our study, a type B breast pattern was more common in the mastalgia group (p < 0.01). There were no significant differences in terms of the incidences of type C, or type D patterns between the 2 groups (p > 0.05). These results show that, although increased mammographic intensity is associated with mastalgia, no significant difference occurs when breast density exceeds a certain value.
Benign breast disorders are significantly associated with mastalgia [28, 33, 34] . On the other hand, although some publications demonstrate a relationship of mastalgia with breast cancer, this issue is still controversial [4, 23, 35, 36] . Our series showed a higher frequency of mastalgia in patients with findings of benign breast disorders (BI-RADS 2) (p < 0.01). Some studies indicate a ratio of 2-7% for the presence of a malignancy in patients with mastalgia [1, [10] [11] [12] [13] . Among the patients with BI-RADS 4 and BI-RADS 5 findings in our series, 13 were in the mastalgia group, and 1 in the asymptomatic group, suggesting the existence of a mild relationship of mastalgia with higher BI-RADS categories, albeit not reaching statistical significance.
The relationship between breast pain and benign lesions detected using US is also controversial [23, 34] . In their series of 1,150 mastalgia patients, Kizilkaya et al. [28] reported that fibroadenomas and simple cysts were the most common coexisting benign lesions. In our series, the rates of simple cysts and fibroadenomas seen using US were higher in the mastalgia group (p < 0.05). Additionally, the incidence of fibrocystic disease detected by US was significantly higher in patients with diffuse breast pain (p < 0.05). Since fibrocystic disease is an entity showing a generalized involvement of the breast parenchyma, that it leads to diffuse breast pain is not unexpected.
Despite the high probability of the coexistence of a malignant breast tumor with noncyclic breast pain, it should always be kept in mind that, although rare, cyclical mastalgia can also be associated with malignancy [1, [10] [11] [12] [13] 28] . In two controlled studies and a cohort study, the risk of breast cancer has been shown to increase significantly in women with cyclical mastalgia [23, 35, 36] . On the other hand, contrasting results have been published [37] . In the present study, the incidence of a previous history of breast cancer was significantly higher in the mastalgia group (p < 0.05). This group included patients who were not newly diagnosed, but had been surgically treated due to breast cancer, and were continuing their screening programs. Therefore, all of these patients were specifically questioned about the onset of mastalgia, and it was confirmed that the mastalgia was present before the identification of malignancy. Although the results of our study reflect an association between mastalgia and malignancy, this issue is still controversial, and there is still need for large prospective studies to reveal the relationship more precisely.
